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Abstract of JP9321175 

PROBLEM TO BE SOLVED: To increase an area 
of a connection portion between a chip and a wiring 
board and increase connection strength between the 
chip and wiring board by a method wherein the chip 
has a back electrode, a via hole, etc., and is fixed to 
the wiring board by direct connection between the 
back electrode and a circuit wiring. SOLUTION: A 
microwave circuit 100 comprises a chip 10 and a 
wiring board 12. The chip 10 has a back electrode 
20 composed of a bump material provided on a back 
surface 16b of a chip substrate 16; a via hole 22 
penetrating from an upper surface of the chip 
substrate 16 to the back surface 16b; and a via hole 
wire 24 for electrically connecting a surface 
electrode 18 to a back electrode 20 which are 
formed in this via hole 22. Further, the chip 10 is 
fixed to the wiring board 12 by direct connection 
between the back electrode 20 and a circuit wire 26. 
Thereby, an area of a connection portion between 
the chip 10 and the wiring board 12 is increased. 
Therefore, heat generated in the chip 10 is radiated 
to the wiring board 12, and stable operations of a 
semiconductor element 14 provided in the chip 
substrate 16 can be expected. 
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TECHNICAL FIELD 

This invention relates to a semiconductor device and a structure including a semiconductor device, more 
particularly to a semiconductor device and a structure including a semiconductor device employable for 
microwave circuit. More specifically, this invention relates to a semiconductor device representing a 
microwave circuit composed of field effect transistors, high electron mobility transistors (HEMTs), dioc 
bipolar transistors, resistors, capacitors and/or the like, produced in a semiconductor substrate e.g. a Ga; 
substrate, and a structure including a semiconductor device defined as a structure in which the foregoing 
semiconductor device is arranged on a dielectric substrate. 

BACKGROUND OF THE INVENTION 

AND 

PRIOR ART STATEMENT 

A monolithic microwave circuit is available in the prior art. The monolithic microwave circuit compose 
of a plurality of active and passive elements connected to each other, is produced in the surface region o 
semiconductor substrate e.g. a GaAs substrate. Since GaAs has a large amount of electron mobility and 
hole mobility, GaAs transistors have a large amount of switching speed, resultantly employable for a 
microwave circuit. The foregoing monolithic microwave circuit is usually arranged on a dielectric 
substrate, resultantly constituting a structure including a semiconductor device. The terminals of the 
monolithic microwave circuit are bonded to the terminal pads of wirings laid on the dielectric substrate, 
usually by employing gold wires. The monolithic microwave circuit arranged on a dielectric substrate 
which monolithic microwave circuit is defined as a structure including a semiconductor device in this 
specification, is confined in a package, resultantly causing a drawback in which the inductance compom 
of the gold wire notably increases. 

It is known in the prior art that the foregoing drawback can be removed by employing the idea of 
monolithic microwave integrated circuit (MMIC) (See FIG. 3.1 on page 29 of "MMIC Design GaAs FE 
and HEMTs", Peter H. Ladbrooke, Artech House, 1988). 

In addition, it is known in the prior art that the foregoing drawback can be removed by employing the fl 
chip system ("Proceeding of 1994 Asia Pacific Microwave Conference, P.29 1-294). 

However, the MMIC is involved with the other drawback in which the production cost is increased, 
because it requires an expensive GaAs substrate. 

Although the flip chip system allows to use a less expensive dielectric substrate, the flip chip system is 
involved with another drawback in which the strength of adhesion between a semiconductor device and 
dielectric substrate is not large. As a result, a light setting resin adhesive is required to adhere the 
semiconductor device to the dielectric substrate (See FIG. 1 of "Proceeding of 1994 Asia Pacific 
Microwave Conference, P.29 1-294). This causes a drawback in which an air bridge, if any, is covered b 
hardened resin adhesive, resulting in a large amount of electrostatic capacity in the portion covered by tl 
hardened resin adhesive. Incidentally, the area by which the semiconductor device is adhered to the 
dielectric substrate is less, resulting in an insufficient capacity to disperse heat. 
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